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(§3) A high resolution image processing system using low resolution subimages. 



@ An image processing system 1 comprises 
framestores 3, 4 and a disc store 6 connected 
via a buffer 11. The stores and the buffer are 
controlled by a processor 12. Image data repre- 
senting an image at high resolution is moved 
between the stores in order to create sets of 
data representing respective sub images. Each 
sub image represents the entire image but at a 
lower resolution. The sub image data is recor- 
ded on video tape by a video recorder 17. This 
enables the sub image data to be transferred to 
low resolution processing apparatus for proces- 
sing and/or display of the sub images thereby. 
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The invention relates to an image processing sys- 
tem. 

Image processing systems are known in which 
data representing an image can be modified under 
user control in order to effect corresponding modifi- 
cations to the image. One such system is disclosed 
in both GB-A-2089625 and US-A-4514818, the 
teachings of which are incorporated herein by refer- 
ence. This known system includes a stylus and touch 
tablet device and is arranged to simulate painting or 
drawing in response to user manipulations of the sty- 
lus on the touch tablet Data representing an image is 
held in an image store and is modified in response to 
manipulations of the stylus on the touch tablet The 
data in the image store is continuously read for dis- 
play of the image represented thereby on a monitor, 
thus enabling the user to see immediately the effect 
this manipulation of the stylus has on the image. This 
system can thus be used by the user to paint or draw 
an original image or to retouch or otherwise modify an 
existing image. 

Another image processing system is disclosed in 
both GB-A-2113950 and US-A-4602286, the teach- 
ings of which are also incorporated herein by refer- 
ence. This system can be configured to perform pic- 
ture composition in addition to painting and to this end 
comprises several stores or areas of store for storing 
a foreground image, a background image and a key 
or stencil image. The system is arranged such that 
the foreground and background images are combined 
to produce a composite image under the control of the 
data defining the key or stencil image. The system 
further comprises an image data transformation proc- 
essor which is responsive to user manipulations of the 
stylus on the touch tablet to effect zoom, pan, scroll, 
rotate and perspective changes to some or all of the 
stored images. 

The above discussed image processing systems 
can be and indeed are used in a video editing or com- 
positing system in which a foreground video clip is in- 
serted into or otherwise combined with a background 
video clip to effect modifications to some or all of the 
image frames in each clip during the combining of the 
two clips. One such system is manufactured and sold 
by us under the trade mark "HENRY" and is described 
in our co-pending British patent application no. 
9205503.1, the teachings of which are incorporated 
herein by reference. 

The HENRY compositing system is well suited to 
editing television pictures which are at relatively low 
resolution but is not so suitable for editing film pictures 
which are at a much higher resolution. In order to sat- 
isfy the resolution requirements of film editors we 
manufacture and sell under the trade mark "DOMI- 
NO" an electronic film editing and compositing system 
which operates at the much higher resolutions asso- 
ciated with film. As the resolution of an image is in- 
creased the amount of data required to represent the 



image also increases together with the number of 
data processing tasks required to perform a given 
modification to the image. As a result, the cost of 
building a system also rises. For example the cost of 

5 our DOMINO compositing system is of the order of 
four to f ive times the cost of our HENRY compositing 
system. Clearly it is desirable to be able to keep the 
cost of such systems as low as possible but hitherto 
this has only been possible by sacrificing resolution 

10 by reducing the amount of data used to define an im- 
age. 

The invention in one aspect provides an image 
processing system in which initial image data defining 
a multiplicity of picture elements which together rep- 

15 resent at least one high resolution image is divided 
into groups each of which represents a sub image cor- 
responding to the entire image at a lower resolution 
than that defined by the initial image data, and all of 
the groups of data are transferred to a video tape for 

20 storage thereon such that the data for each sub im- 
age can be retrieved from the video tap independently 
of the data for other sub images, thereby to enable 
processing of at least some of the sub images using 
low resolution processing apparatus. 

25 In another aspect the invention provides a meth- 

od of storing initial image data defining a multiplicity 
of picture elements which together represent at least 
one high resolution image, the method comprising 
dividing the data into groups each of which represents 

30 a sub image corresponding to the entire image at a 
lower resolution than that defined by the initial image 
data, and transferring all of the groups of data to a vid- 
eo tape for storage thereon such that the data for 
each sub image can be retrieved from the video tape 

35 independently of the data for other sub images, there- 
by to enable processing of at least some of the sub 
images using low resolution processing apparatus. 

The invention also provides an image processing 
apparatus comprising a storing means for storing ini- 

40 tial image data def ining a multiplicity of picture ele- 
ments which together represent at least one high re- 
solution image, processing means for processing the 
initial image data by dividing the same into groups 
each of which represents a sub image corresponding 

45 to the entire image at a lower resolution than that de- 
fined by the initial image data, and tape recording 
means connected to said processing means for re- 
cording all of the groups of data such that the data for 
each sub image can be retrieved from the video tape 

so independently of the data for other sub images. 

Furthermore, the invention provides an image 
processing system comprising: means for providing 
images of a moving scene as a series of image frames 
each comprising an array of lines and columns of dig- 

55 ital signals representative of picture elements of the 
image frame from which they derive, a plurality of 
frame storing means for storing respective integral 
fractions of the digital signals of each frame, each 
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such fraction comprising a lower resolution represen- 
tation of the whole of the frame from which it is de- 
rived, switching means for distributing the digital sig- 
nals comprising each image frame amongst the frame 
storing means, and video tape recording means for 
serially recording the image data from each frame 
store. 

The above and further features of the invention 
together with advantages thereof will become clearer 
from consideration of the following detailed descrip- 
tion of an exemplary embodiment of the invention giv- 
en with reference to the accompanying drawings. 

In the drawings: 

Figure 1 is a schematic block diagram of a system 
embodying the invention; 
Figure 2 illustrates data forming an image frame; 
Figure 3 illustrates the way in which the image 
frame data is distributed among several stores; 
Figure 4 illustrates the way in which the image 
frame data is further divided before being record- 
ed. 

Referring now to Figure 1 of the accompanying 
drawings, an image processing system 1 comprises 
an image store 2 which includes at least two individual 
framestores 3, 4 each comprising 2880 x 2080 stor- 
age locations with each storage location being capa- 
ble of storing twenty four bit image data. Each frames- 
tore 3, 4 thus has sufficient storage locations to store 
data defining 2880 pixels by 2080 lines in for example 
RGB (Red, Green, Blue) or YUV (luminance and chro- 
minance) format which data together represent a sin- 
gle image frame at film quality resolution. 

The system 1 further comprises a bulk store 5 for 
off-line storage of a large number of image frames 
corresponding to one or more film clips and a disc 
store 6 comprising several independent disc store de- 
vices 7 to 10 which are used in co-operation with the 
framestores 3, 4 in the processing of image data. The 
disc store 6 is connected to the framestores 3, 4 and 
the bulk store 5 via a buffer 11 which, as will be ex- 
plained in greater detail hereinafter, controls the man- 
ner in which data representing an image frame from 
either the image store 2 or the bulk store 5 is stored 
in the disc store devices 7 to 10. Data may be loaded 
to the bulk store 5 from any suitable source. For ex- 
ample a series of image frames which together form 
a film clip may be scanned into the bulk store 5 using 
one of the many proprietary scanners (not shown) 
which are widely used in the film industry to convert 
image frames into electronic data. 

The transfer of data between the bulk store 5 the 
framestores 3, 4 and the disc store 6 is controlled by 
a processor 12. The processor 12 is configured to pro- 
vide both a control and supervisory operation and a 
data processing operation. In the supervisory opera- 
tion the processor 12 controls the transfer of image 
data around the system 1 for example from the bulk 
store 5 to the disc store 6. In its data processing op- 



eration the processor 12 effects modifications to im- 
age data in response to user manipulations of a stylus 
and touch tablet device 1 3. The stylus and touch tab- 
let device 13 outputs position signals XY relating to 

s the position of the stylus in relation to the touch tablet 
when the stylus is brought into the proximity of the 
touch tablet. When the stylus is brought into contact 
with the touch tablet a signal (not shown) relating to 
the pressure applied by the stylus is also output from 

w the stylus/touch tablet device 20. The position signals 
XYand the pressure signal are delivered to the proc- 
essor 12. 

In this data processing mode the operator is free 
to choose from a wide range of painting and other im- 

15 age modifying functions which are predefined in the 
systems. For example, the operator may select a 
brush from a range of predefined painting implements 
and may select a colour to paint with the brush. The 
selected brush may then be used to retouch part of 

20 an image frame held in the image store 2 with the se- 
lected colour. This is achieved by making the proces- 
sor 12 responsive to the stylus and touch tablet to 
perform a read-mod if y-write operation on the select- 
ed frame data held in the store 2. Thus the processor 

25 12 simulates painting or drawing in a similar manner 
to that disclosed in our above mentioned British pa- 
tent application no. GB-A-2089625. 

The system 1 comprises a display framestore 14 
which is continually updated by the processor 12 with 

30 data from the framestore 3, 4 containing the image 
currently undergoing modifications. Data in the dis- 
play framestore 14 is read continuously therefrom in 
raster order by a buffer 15 for display of the image on 
a high definition monitor 16. Typically a high definition 

35 (HD) monitor has a resolution of about one quarter 
that of the electronic data representing the film im- 
age. In other words, the HD monitor 16 is able to dis- 
play an image represented by 1440 pixels by 1040 
lines. The display framestore 14 is therefore one 

40 quarter the size of each of the framestores 3, 4. Since 
the display framestore 14 has a resolution of one 
quarter that of each of the framestores 3, 4 the proc- 
essor 12 is arranged to be transparent to only every 
other pixel in each line and every other line of pixels 

45 from the framestore 3 or 4 so that in effect every sec- 
ond pixel in both the horizontal and vertical direction 
is dropped from the picture before it is displayed on 
the HDTV monitor 16. 

The system 1 also comprises a digital video tape 

so recorder 17 for storing in digital form data represent- 
ing selected image frames. The recorder 17 stores 
data in component digital form, for example in accor- 
dance with the so-called D1 standard. The purpose of 
the recorder 17 will become clear from the following 

55 description of the remaining drawings. 

As shown in Figure 2 of the accompanying draw- 
ings a single high resolution image frame (such as an 
image frame held in one of the framestores 3 t 4) com- 
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prises an array of picture elements starting in the top 
left hand corner with the first pixel in the first row, pix- 
el 1 1t and finishing in the bottom right hand corner 
with the 2880th (last) pixel in the 2080th (last) row, 
picture element 2880 2 o8o- 

Once an image frame has been transferred to the 
image store 2, and following any painting or drawing 
operations that may have been performed for exam- 
ple to retouch the image, it is divided down into sub- 
images for storage at ordinary television resolution 
(e.g. 720 pixels by 520 lines) at the recorder 17. The 
image is broken down into sub images in a multi-stage 
operation. Firstly the image data from one of the fra- 
mestores in the image store 2, say framestore 3, is 
written to buffer 11 which distributes the pixels among 
the disc devices 7 to 10 in the disc store 6. The man- 
ner in which the pixel data is distributed among the 
disc devices will be described with reference to Figure 
3 of the accompanying drawings. 

Pixel data is read from the framestore 3 a line at 
a time and the buffer 11 supplies odd numbered lines 
of pixel data to two of the disc devices, say devices 
7 and 8, and even numbered lines of data to the other 
two disc devices 9 and 10. The buffer 11 is further ar- 
ranged to alternate between disc devices on a pixel 
by pixel basis so that one device in each pair of de- 
vices, say devices 7 and 9, receive odd numbered pix- 
els in each respective line and devices 8 and 10 re- 
ceive even numbered pixels. Thus, disc device 7 re- 
ceives all odd numbered pixels in all odd numbered 
lines and therefore the data in disc device 7 repre- 
sents the whole image but at a quarter of the resolu- 
tion of the initial image date. Likewise the disc devic- 
es 8 to 10 receive respective data which represents 
the whole image at a quarter resolution (1440 x 1040 
pixels). An icon 18 is shown in the top right hand cor- 
ner of Figure 3 and represents the data in the four disc 
devices 7 to 10 as four quarter-resolution images A, 
B, C and D respectively and these letters will be used 
hereinafter to identify the four quarter-resolution im- 
ages. 

Once the four quarter-resolution images A, B, C 
and D have been written to their respective disc de- 
vices the processor 12 causes the disc store 6 and 
buffer 11 to write the data back to the other of the two 
framestores in the image store 12, i.e. framestore 4. 
As data for each of the images A to D is written to the 
framestore 4 it is again divided into subgroups of data 
before being stored in the framestore 4. As is shown 
in Figure 4 of the accompanying drawings, the data 
for each quarter-resolution image A to D is again div- 
ided to form four sub groups of data 19 to 22 by ar- 
ranging for alternate lines of the image, for example 
image A, to be written to respective pairs of areas in 
the framestore, i.e. areas 23, 24 or 25, 26, and alter- 
nate pixels in each line of the image to be written to 
respective pairs of areas, i.e. areas 23, 25 or 24, 26, 
in the framestore 4. Thus, framestore area 23 con- 



tains sub-group 19of the image data which sub-group 
comprises pixels 1, 5, 9, 13, etc. of lines 1, 5, 9, 13, 
etc. of the initial image data (as shown in Figure 2 of 
the drawings). Similarly, framestore area 24 contains 

5 image data subgroup 20 which comprises pixels 3, 7, 
11, 15, etc. of lines 1, 5, 9, 13 etc. Each image data 
sub-group 19 to 22 contains data representing the 
whole image but at a resolution corresponding to a 
quarter of that of the data of images A to D, or a six- 

10 teenth of that of the initial image data. Thus, each 
data sub-group 19 to 22 represents a respective sub 
image A 1t A 2 , A 3 , A4 comprising 720 pixels by 520 
lines. The data for the other quarter resolution images 
B to D are likewise divided into four sub-images Bi to 

15 B 4 , d to C 4 and to D 4 respectively, the data for 
each sub-image being held in a respective area of the 
framestore 4 as shown in Figure 4 of the accompany- 
ing drawings. 

Each of the sub images A 1 to D 4 is of a resolution 

20 suitable for display on a television of standard resolu- 
tion (i.e. not high definition) or for recording on video 
tape using a standard resolution video recorder. The 
sub images A<\ to D 4 are read from the framestore in 
order by the processor 12 and output to be recorded 

25 a sub image at a time on video tape 27 by the video 
recorder 17, as shown in Figure 4 of the accompany- 
ing drawings. 

Once a full frame of data has been transferred 
from the framestore 3 to the disc store 6, as described 

30 above, a new frame of data representing the next 
frame in the film clip is loaded into the framestore 3. 
Likewise, once the data of the four quarter-resolution 
images has been output from the disc devices forstor- 
age as sub images in the framestore 4, the new frame 

35 of data can be transferred to the disc store 6. In other 
words the system is arranged to perform operations 
concurrently in order to speed up the rate at which 
data is moved around the system. In this way the sys- 
tem 1 is well able to transferthe sub images to the vid- 

40 eo recorder at ordinary video rates (typically 13.5 
MHz) and the only limiting factor is the speed of the 
recorder, which is in any case fixed. This procedure 
is repeated until all image frames in the film clip have 
been transferred as groups of sixteen sub images to 

45 the tape recorder 17. The tape can then be removed 
from the recorder 1 7 and transferred to a similar video 
recorder in a video editing system such as our HENRY 
video editing and compositing system for manipula- 
tion of the sub images thereby. Since each of the sub 

50 images is recorded in a format such as D1 , data for 
each sub image can be read directly from the tape 
during manipulation and/or display of each sub im- 
age. 

It will be appreciated that the system 1 is also 
55 configurable so that sub images from the tape can be 
re-assembled to form a corresponding single high re- 
solution image. In this mode of operation sub image 
data are read from the tape 27 via the processor 12 
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and stored in one of the framestores, say framestore 
4. The reverse procedure to that described hereina- 
bove may be employed in reconstituting the high re- 
solution image, i.e. sub images written to framestore 
4 are then transferred to the disc store 6 via buffer 11 5 
which writes the data in the disc devices 7 to 1 0 such 
that each device contains data for a quarter- resolu- 
tion image, and the quarter-resolution image data is 
then written to the framestore 3 so as to define the 
single high resolution image. The reconstituted high 10 
resolution image data can then be transferred to the 
bulk store 5. Again the operations can be performed 
concurrently on data for different images in order to 
increase the rate of data transfer. 

It will be appreciated that if sufficiently fast fra- 15 
mestores are available the disc store need not be 
used. The framestores are random access devices 
and locations therein could be addressed in a suitable 
order to cause data to be output directly in the form 
of sub images A, to D 4l as described hereinabove, for 20 
recording by the video tape recorder 17. The system 
would be arranged so that one framestore was receiv- 
ing new image data from the bulk store whilst the data 
in the other framestore was being read for output to 
the recorder 1 7. A similar procedure in reverse could 25 
be adopted during the reconstitution of a high resolu- 
tion image from a set of low resolution sub images. 

The above described system 1 offers several ad- 
vantages. Each sub image is a low resolution repre- 
sentation of the whole image and the data is stored 30 
in a standard format in which it can be read directly 
for display of at least some of the sub images on a 
monitor and/or for modification of the data. This does 
away with the need for expensive circuitry for decod- 
ing the data to place it into the correct form for ma- 35 
nipulation or display of the images. Therefore, the 
system 1 enables the initial high resolution image to 
be processed using low resolution processing appa- 
ratus without any substantial loss in image formation 
or content. 40 

All of the data representing the high resolution 
image is available on the tape but in more easily 
handleable packages, i.e. the sixteen sub images. 
The sub images can each be manipulated by standard 
video editing equipment to produce modified sub irrv 45 
ages which are again recorded on digital video tape. 
By placing the data representing the high resolution 
image on tape in the form of a set of sub images the 
data can be readily transported elsewhere for use in 
other equipment which might even be located at an- so 
other site in another part of the country. Since the 
data for each sub image is stored on the tape in a 
standard format it is immediately readable by a wide 
range of equipments made by different manufacturers 
and capable of achieving a whole host of different op- 55 
erations. The user is therefore not restricted to using 
equipment supplied by a single manufacturer. Thus, it 
is possible to effect any of a wide range of different 
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transformations and other special effects to a high re- 
solution image using normal television resolution 
equipment without any loss in picture quality. The de- 
sired transformation or other effect is simply applied 
to all of the sub images relating to a given one high 
resolution image in a substantially identical manner 
so that when the high resolution image is re-com- 
posed it too will have undergone this desired transfor- 
mation. 

Much of the above discussion has concentrated 
on the processing of a single high resolution image 
frame. It should not be forgotten that in practice the 
image will in fact be one of many high resolution im- 
age frames which together comprise one or more high 
resolution film clips which have been scanned frame 
by frame to the bulk store 5. Thus it will be appreciated 
that two or more high resolution film clips may also be 
combined using ordinary television resolution image 
compositing or editing equipment simply by supplying 
each clip as corresponding sequences of sub images 
on respective video tapes to a television editor or 
compositor. The resulting combined clip is recorded 
onto video tape as a sequence of combined sub im- 
ages which are subsequently re-composed as a high 
resolution combined film dip. 

It should be noted that when the tape containing 
a clip defined by sub images is played back at normal 
speed movement in the clip will appear slowed down 
to one sixteenth of its correct speed. This is because 
during playback the image of one frame is displayed 
sixteen times, once for each sub image. Most editing 
systems have a high speed display facility and this 
can be used by the user of the system to reduce the 
slow motion effect caused by the multiple sub im- 
ages. 

Having thus described the present invention by 
reference to a preferred embodiment it is to be well 
understood that the embodiment in question is exem- 
plary only and that modifications and variations such 
as will occur to those possessed of appropriate 
knowledge and skills may be made without departure 
from the spirit and scope of the invention as set forth 
in the appended claims and equivalents thereof. 



Claims 

1. An image processing system in which initial im- 
age data defining a multiplicity of picture ele- 
ments which together represent at least one high 
resolution image is divided into groups (A, to D 4 ) 
each of which represents a sub image corre- 
sponding to the entire image at a lower resolution 
than that defined by the initial image data, and all 
of the groups of data are transferred to a video 
tape (17) for storage thereon such that the data 
for each sub image can be retrieved from the vid- 
eo tape independently of the data for other sub 
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images, thereby to enable processing of at least 
some of the sub images using low resolution 
processing apparatus. 

2. A system as claimed in claim 1 , wherein the initial 
image data defines said multiplicity of picture ele- 
ments in a multiplicity of image lines, and even 
and odd numbered pixels in each line together 
with even and odd numbered lines respectively in 
the or each image contribute to different data 
groups. 

3. A system as claimed in claim 2, wherein alternate 
odd numbered pixels of said image lines contri- 
bute to respective different data groups and alter- 
nate even numbered pixels of said image lines 
contribute to respective different data groups. 

4. A system as claimed in claim 2 or 3, wherein al- 
ternate odd numbered lines contribute to respec- 
tive different data groups and alternate even 
numbered lines contribute to respective different 
data groups. 

5. A system as claimed in any preceding claim, 
wherein each sub image is represented by pixels 
defined at standard television resolution. 

6. A system as claimed in any preceding claim, 
wherein the data for each sub image is stored on 
the video tape in a format that facilitates display 
of the image on a monitor (16). 

7. A method of storing initial image data defining a 
multiplicity of picture elements which together 
represent at least one high resolution image, the 
method comprising dividing the data into groups 
(A 1 to D 4 ) each of which represents a sub image 
corresponding to the entire image at a lower re- 
solution than that defined by the initial image 
data, and transferring all of the groups of data to 
a video tape for storage thereon such that the 
data for each sub image can be retrieved from the 
video tape (17) independently at the data for 
other sub images, thereby to enable processing 
of at least some of the sub images using low re- 
solution processing apparatus. 

8. A method as claimed in claim 7, wherein the initial 
image data defines said multiplicity of picture ele- 
ments in a multiplicity of image lines, and even 
and odd numbered pixels in each line together 
with even and odd numbered lines respectively in 
the or each image contribute to different data 
groups. 

9. Amethod as claimed in claim 8, wherein alternate 
odd numbered pixels of said image lines contri- 



bute to respective different data groups and alter- 
nate even numbered pixels of said image lines 
contribute to respective different data groups. 

s 10. A method as claimed in claim 8 or 9, wherein al- 
ternate odd numbered lines contribute to respec- 
tive different data groups and alternate even 
numbered lines contribute to respective different 
data groups. 

10 

11. A method as claimed in any of claims 7 to 10, 
wherein each sub image is represented by pixels 
defined at standard television resolution. 

is 12. A method as claimed in any of claims 7 to 11, 
wherein the data for each sub image is stored on 
the video tape in a format that facilitates display 
of the image on a monitor (16). 

20 13. A method as claimed in any of claims 7 to 12, 
wherein data for all of the sub images is retrieved 
for processing. 

14. An image processing apparatus comprising a 
25 storing means (2) for storing initial image data de- 
fining a multiplicity of picture elements which to- 
gether represent at least one high resolution im- 
age, processing means (12) for processing the 
initial image data by dividing the same into 

30 groups (Aj to D 4 ) each of which represents a sub 

image corresponding to the entire image at a low- 
er resolution than that defined by the initial image 
data, and tape recording means (17) connected 
to said processing means (12) for recording all of 

35 the groups of data such t hat the data for each sub 

image can be retrieved from the video tape inde- 
pendently of the data for other sub images. 

15. An apparatus as claimed in claim 14, wherein the 
40 storing means comprises a first frame storing 

means (3) for storing data representing one high 
resolution image, the storing means receiving 
data from an image source (5). 

45 16. An apparatus as claimed in claim 15, wherein the 
image source comprises a bulk image store (5) for 
storing data representing a plurality of high reso- 
lution images which can be selectively transfer- 
red to the first frame storing means. 

50 

17. An apparatus as claimed in claim 15 or 16, where- 
in the storing means comprises a disc storing 
means (6) connected to the first frame storing 
means via a buffer (11), the processing means 
55 (12) being arranged to control the storing means 

such that in use as data is transferred from the 
first frame storing means (3) to the disc storing 
means (6) the data is divided into intermediate 
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groups each of which represents an intermediate 
image corresponding to the entire image at an in- 
termediate resolution. 

1 8. An apparatus as claimed in claim 17, wherein the 5 
disc storing means comprises a plurality of disc 
devices (7 to 10) and each intermediate image is 
stored in a respective disc device. 

1 9. An apparatus as claimed in claim 1 7 or 1 8 t where- 1 o 
in the storing means comprises a second frame 
storing means (4) connected to the disc storing 
means (6) via the buffer (11), the processing 
means (12) being arranged to control the storing 
means such that in use as each intermediate 15 
data group is transferred from the disc storing 
means (6) to the second frame storing means (4) 

the data is divided into groups each representing 
a respective one of said sub images, each group 
being stored in a respective area of the second 20 
frame storing means (4). 

20. An apparatus as claimed in any of claims 14 to 19, 
further comprising user operable input means 
(13), the processing means (12) being respon- 25 
sive to said input means (1 3) to effect user select- 
ed modifications to image data in said storing 
means. 

21. Anapparatusasclaimedinanyofclaims14to20, 30 
further comprising a displaying means (16) for 
displaying the image represented by data in said 
storing means. 

22. An image processing system comprising: means 35 
(5) for providing images of a moving scene as a 
series of image frames each comprising an array 

of lines and columns of digital signals represen- 
tative of picture elements of the image frame from 
which they derive, a plurality of frame storing 40 
means (3,4) for storing respective integral frac- 
tions of the digital signals of each frame, each 
such fraction comprising a lower resolution repre- 
sentation of the whole of the frame from which it 
is derived, switching means (11) for distributing 45 
the digital signals comprising each image frame 
amongst the frame storing means, and video tape 
recording means (17) for serially recording the 
image data from each frame store. 

so 
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